Statistics 2000, Section 001, Midterm 1 (185 Points)
Friday, February 11, 2011

Part I: Text Answers

Your Name:
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The temperature at any random location in a kiln used for manufacturing bricks is nor-
mally distributed with a mean of 1000°F and a standard deviation of 50°F.

Show your work!

1. (10 Pdint;s) What is the z-score that relates to 1075°F?
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2. (10 Points) A z-score of —2.75 relates to a temperature of 6 2. SV °F?
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3. (10 Points) If bricks are fired at a temperature above 1125°F, they will crack and
must be discarded. If the bricks are placed randomly throughout the kiln, what is
the percentage of bricks that crack during the firing process?

2o Ul ;g(;{o@o@: 760
bt by e 1elhf 250 arals ’%Mﬁi =250 = 0,0042 0,627

4. (10 Points) When glazed bricks are put in the oven, if the temperature is below
900°F, they will discolor. If the bricks are placed randomly throughout the kiln,
what percentage of glazed bricks will discolor?
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5. (10 Points) Suppose the kiln can hold 10,000 bricks at a time. When completely
filled, bricks at the 1,000 hottest locations will be exposed to temperatures of
A °F (and higher).
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Question 2: Boxplots (45 Points)

Longleaf pine trees: The Wade Tract in Thomas County, Georgia, is an old-growth
forest of longleaf pine trees (Pinus palustris) that has survived in a relatively undisturbed
state since before the settlement of the area by Europeans. A study collected data about
984 of these trees. One of the variables measured was the diameter at breast height
(DBH). This is the diameter of the tree at 4.5 feet and the units are centimeters (cm).
Only trees greater than 1.5 cm were sampled. Here are the diameters of a random sample
of n =11 of these trees. The data have been sorted from smallest to largest:
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Show your work!

1. (20 Points) Calculate the values for the five number summary for DBH and cleazly
name each of these values (e.g., if variance is one of these numbers than indicate

“variance = ...”).
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2. (5 Points) First indicate the formula, and then calculate the IQR.
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3. (15 Points) Draw a boxplot for the 11 observations above from the DBH data set.
Make sure to label your graph! Be careful with outliers (in case there are any).
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4. (5 Points) Based on your boxplot, is the distribution of DBH (i) roughly symmetric,

dﬁﬁk?wed to thi@or (ifi) skewed to the left? Just circle your answer.
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Question 3: Regression (30 Points)

Data were obtained from the A&W Web site for the Total Fat in grams and the Protein
content in grams for various items on their menu. Some summary statistics are also
provided: .

Hem - TotalEat {gi

' Kid’s Cheeseburger 24

Kid’sHambwrger 22

“Original Bacon Cheesebunger 33

‘Original Bacon Double Cheeseburger 48

Original Double Cheescburger 42 40

" Papa Busger 42 41 )

A= TotalFat X< Protein 2T il ol !i, et

Mean 35.167 32.833 (wm,{(t;w /ﬂo@@éj
Standard Deviation 10591 = 10362

Comchtion  r—0.983 =2 Xy fligped.

The scatterplot (not reproduced here) shows that there is indeed a linear relationship
between the two variables. - | 4/{ &2 Aeecmad ,,&?tfo

Work with 3 decimal digits (as above) and show your work! (tak Hrame

1. (20 Points) Find the regression equation for predicting the Total Fat from the
Protein content.
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2. (10 Points) Using your regression equation, estimate the Total Fat for a menu item
‘with a Protein content of 25 grams. P
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Statistics 2000, Section 001, Midterm 1 (185 Points)
Friday, February 11, 2011

Part II: Multiple Choice Questions

Your Name:

Question 4: Multiple Choice Questions (60 Points)

Mark your answer for each multiple choice question in the table below. There
is only one correct answer for each question. Each correct answer is worth 4 points.

Question | (a) | (b) | (c) | (d) | Question (a) | (b) | (c) | (d)
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Stat 2000, Midterm 1, Question 4 — Solutions

1.

10.

(a) The closer the points in a scatterplot are to lying along a straight line, the closer
the correlation is to +1 or —1. If the straight line has a positive slope (slopes up
from left to right), the correlation is positive, and if the straight line has a negative
slope (slopes down from left to right), the correlation is negative. In this case, the
polnts in the plot fall roughly along a line that slopes up from left to right, so we
expect the correlation to be positive and have a value closer to 41 than to 0.

(¢) The correlation r measures association between two quantitative variables, and
both variables are quantitative in this case. We would expect the correlation to be
positive. The correlation can’t be bigger than 41 and the correlation is unitless.

(a) Females always mate with males that are 0.50 years younger, so the relationship
is perfectly linear, and as females get older so will the males they mate with, so the
correlation is 1.

(a) Only (a) is correct since b; = r%, where b; is the slope, r is the correlation, and

the ratio of the standard deviations Eiﬂ is always positive. So, b, must have the same
sign as 7.

. (b) The stem-and-leaf plot gives the individual observations, so it is possible to

compute the value of any summary statistic from the stem plot. The median actually
is 133 here, so all other statements are incorrect.

. (a) The standard deviation measures the spread of the scores. If all the scores were

the same, there is no spread, so the standard deviation will be 0.

(a) The effect of adding $3,000 to each observation is to increase the first quartile
by $3,000 and to increase the third quartile by $3,000. The difference, which is the
interquartile range, is thus unchanged (the $3,000s cancel).

{d} Imagine the scatterplot: We would draw drinking status, i.e., average number
of drinks consumed per day for an individual, on the horizontal axis and the related
score that represent the extent of the heart disease for this individual (that ranges
from 0 to 100} on the vertical axis. Therefore, drinking status is the explanatory
variable.

(a) Logan has the greater spread. Its high temperatures range from below 0 to
around 100, whereas high temperatures in Berkeley only range from around 50 to
around 100.

(a) Clearly 10 inches or less. The SD roughly represents an average departure from
the average. It should be obvious that the average is around 65 inches. One half of
the individuals are around 65 inches tall, so they have a very small departure from
the average. The other half of the individuals measures either around 10 inches
above or below the average — so their departure from the average is around 10
inches. Now we have 50 times 0 inches and 50 times 10 inches, so the average of
these 100 departures from the average is much less than 10 inches.



11.

12,

13.
14.

15.

(b) Only Histogram B is correct. We need 48 students in the class with 0 children
(and not 42 or 43 as in Histogram A). Also, there are more students with 4 children
than with 2 children, but Histogram A (incorrectly) indicates the same number for
each class.

(b) There is no linear relationship between the two variables. But, there could be a
perfect quadratic (i.e., curved) relationship that results in a correlation of 0.

(¢) Calculate ~7 + (—5) + (=2} + 5= 9.
(d) Resort the data from smallest to largest:
-7 -5 -2 3 5 7
Then calculate -5+ (—2)+3+5=1.
(b) We are summing up 6 times the same value (—2), so

24 (=2) + (-2) + (D) + (-2 + (~2) =6 (-2) = ~12.



